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Summary. To clarify whether apoptosis can be induced 
in  cultured rat prostatic epithelial cells, they were 
investigated at various time points, depending on 
different concentrations of testosterone. Ventral lobes of 
rat prostates were cultured as small pieces of tissues up 
to 14 days. They were examined by anti-Fas antibody 
immunostaining and also compared to findings revealed 
by in situ end-labelling (ISEL) technique. To clarify 
apoptotic nuclei at high resolution, the quick-freezing 
and deep-etching (QF-DE) method was also used, as 
reported before. The localization and appearance of Fas- 
positive cells were detected more widely and earlier than 
those of ISEL-positive cells, but both label-positive 
localizations were closely related to each other. In 
addition, they were detected more often in epithelial 
cells cultured with low testosterone concentrations. By 
the QF-DE method, chromatin fibers were found to be 
broken in spotty parts of apoptotic nuclei. We could 
control the concentration of testosterone in culture 
medium and detect the appearance of Fas antigen in 
cultured prostatic epithelial cells, followed by apoptotic 
changes. So, Fas and Fas-ligand system is one candidate 
for apoptosis in the prostate glands, depending on 
removal of hormonal testosterone. 
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Introduction 
It is known that the volume of mammalian prostatic 
glands is dramatically reduced with androgen 
withdrawal after castration of male animals and that 
some epithelial cells become apoptotic (Isaacs, 1984; 
Kyprianou and Isaacs, 1988). Moreover, prostatic 
epithelial cells were proliferated or degenerated, 
depending on the concentrations of serum testosterone 
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(Furuya and Isaacs, 1993). Morphologically, the 
detection of programmed cell death or apoptotic changes 
has often been performed by the in situ end-labelling 
(ISEL) technique at light microscopic level (Gavrieli et 
al., 1992). Recently, various factors participating in the 
apoptotic death signaling have been reported for 
analyzing the molecular mechanism of apoptosis 
(Yonehara et al., 1989; Oehm et al., 1992; Suda et al., 
1993; Nagata and Goldstein, 1995; Abasatado, 1996; 
Nagata, 1997). The Fas antigen, also called APO-1 or 
CD 95, is a cell surface receptor belonging to the nerve 
growth factor receptor family (Itoh et al., 1991). 
Functionally, it transduces the intracellular apoptotic 
death signal through Fas-ligand (Itoh et al., 1991; Suda 
et al., 1993). The interaction between Fas and Fas-ligand 
induces apoptosis of the antigen-expressing cells, and 
transmits its death signal to their nuclei. In the past 
decade, many studies about apoptosis have been 
morphologically performed by the ISEL technique as 
apoptotic detection for DNA fragmentation. Recently, 
Fas antigen was accepted as a surface marker of 
apoptosis among cell receptors (Gavrieli et al., 1992), 
and anti-Fas antibody immunostaining has become a 
popular technique for detecting the apoptotic cells. 
However, there is still little information about 
morphological changes revealed with the anti-Fas 
antibody immunostaining, as compared with those by the 
ISEL technique (Koji, 1994). It is accepted that binding 
of Fas ligand with Fas or cross-linking Fas antigens with 
agonistic antibodies usually induces an early stage of 
apoptosis (Nagata, 1997). When anti-Fas antibody 
immunostaining is used to clarify the localization of Fas 
antigen in prostatic epithelial cells as an apoptotic 
marker, we could probably detect apoptotic epithelial 
cells earlier than the ISEL technique. So, we have 
investigated primary cultured cells of rat prostates with 
both Fas immunostaining and the ISEL technique on 
serial sections of paraffin-embedded specimens. 
Our previous study with the quick-freezing and 
deep-etching (QF-DE) method demonstrated apoptotic 
changes of fibrous chromatin structures in nuclei of rat 
prostatic epithelial cells after castration (Kubo et al., 
1998). The QF-DE method is one of the advanced 









